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© Adjustable passenger seating arrangement 

© In an adjustable seating system, allowing vari- 
ation inthe spacing between adjacent rows of pas- 
senger seats, e.g. in an aircraft, for use in a pas- 
senger vehicle, each row (14, 16, 18) is mounted on 
a longitudinal seat rail (30) secured to the floor. The 
seat rail (30) has a series of equally spaced open- 
ings (34) along its length for retaining the seating 
units (14, 16, 18) at any selected lengthwise location. 
Alternate rows (16) have seat adjustment means 
comprising a plunger (60, 144) for engaging in said 
rail (30) mounted for vertical movement between a 
rail-engaging position in which it engages with the 
rail (30) to restrain fore and aft movement and a 
release position in which it permits fore and aft 



movement of the seating unit (16), a foot (84, 156) 
for engaging in said rail (30) so as to resist both fore 
and aft movement and vertical movement, a lever 
(86, 158) pivotally mounted on the foot (84, 156) and 
having a cam follower (88, 160) engaging in verti- 
cally extending guide means (90, 162) secured to 
the seating unit (16), and coupling means (64, 132) 
responsive to displacement of the cam follower (88, 
160) from the bottom of the guide means (90, 162) 
to move the plunger (60, 144) to its release position 
and adapted to return the plunger (60, 144) to its 
engaged position when the cam follower (88, 160) 
returns to the bottom of the guide means (90, 162). 
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This invention relates to adjustable passenger 
seating arrangement for vehicles, particularly air- 
craft. 

Airlines require high utilisation of their aircraft 
and it is uneconomic for an airliner to remain 
grounded for many hours in any twenty four hour 
period. However, the demand for seats on daytime 
flights is substantially greater than that for night 
flights. On the other hand, it is desirable to provide 
increased longitudinal spacing between seats on 
night flights so as to allow passengers to adopt a 
more comfortable sleeping position. 

In an aircraft passenger cabin, it is common- 
place for two or three passenger seats to be moun- 
ted on a common seat structure aligned and en- 
gaging longitudinally extending seat rails mounted 
on the floor or an underlying floor support struc- 
ture. The seat-to-rail attachments generally com- 
prise rail-engaging feet for resisting pitching forces, 
a deployable plunger for resisting fore and aft 
loads and an anti-rattle device to minimise or pre- 
vent chatter between the feet and the rail. Conven- 
tional feet comprise a shank portion engaging the 
seat structure terminating in a frusto-conical base 
portion engaging the rail. Each rail, of well known 
form, includes a passageway extending longitudi- 
nally therethrough whose lateral cross-section con- 
forms substantially to the frusto-conical base por- 
tion and a series of equally spaced circular holes of 
diameter similarly conforming to that of the base 
portion extends between the passageway and the 
rail upper surface each pair of holes interconnected 
along a longitudinal centre line datum by a parallel 
slot of width at least equivalent to the foot shank 
diameter. This arrangement consequently provides 
a combination of circular apertures into which the 
feet are inserted and lips under which the frusto- 
conical base engages when the seat is moved 
forwards or rearwards one half pitch into locking 
engagement with the rail. The number of feet, 
associated with a particular seat assembly, de- 
pends on the loading characteristics but their fore 
and aft spacing will always conform with the rail 
configuration. Similarly, the fore and aft restraint 
usually a deployable plunger, is of diameter con- 
forming to the circular aperture in the rail with 
which it is adjacently positioned in a fore and aft 
sense to engage when the feet are moved into 
locking engagement with the rail. 

The present invention aims to provide a seating 
system having means for moving a seat structure 
through a predetermined distance in the fore and 
aft direction. 

According to the invention, in an adjustable 
seating system for use in a passenger vehicle, a 
floor mounted seat rail extends longitudinally 
through at least a portion of a passenger carrying 
compartment and at least three seating units are 
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mounted on said seat rail; the seat rail including a 
series of equally spaced interconnected openings 
along its length for fixedly engaging and retaining 
the seating units at any selected lengthwise loca- 

5 tion; at least one of the seating units including seat 
adjustment means comprising a plunger for engag- 
ing in said rail mounted on a leg of said seating 
unit for vertical movement between a rail engaging- 
position in which it engages with the rail to restrain 

io fore and aft movement and a release position in 
which it permits fore and aft movement of the 
seating unit, a foot for engaging in said rail so as to 
resist both fore and aft movement and vertical 
movement, a lever pivotally mounted on the foot 

75 and having a cam follower engaging in vertically 
extending guide means secured to the seating unit, 
and coupling means responsive to displacement of 
the cam follower from the bottom of the guide 
means to move the plunger to its release position 

20 and adapted to return the plunger to its engaged 
position when the cam follower returns to the bot- 
tom of the guide means. 

The cam follower is positionable at the bottom 
of the guide means either when the seating unit is 

25 in a first position in which the lever projects for- 
wardly from the foot or when the seating unit is in a 
second position in which the lever projects rearwar- 
dly from the foot. The distance between these two 
positions is arranged to be a multiple of the spac- 

30 ing between the openings in the rail so that the 
plunger can move into its engaged position when 
the seating unit is in either of these two positions. 

The lever may be provided with manually op- 
erable means, for example a detachable lever for 

35 causing pivotal movement relative to the plunger. 

An embodiment of the invention will now be 
described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a diagrammatic side elevation in an 

40 aircraft passenger cabin illustrating the disposi- 
tion of three seat rows; 

Figure 2 is a cross section through a known seat 
rail installation illustrating the engagement of a 
seat leg therewith; 
45 Figure 3 is a cross sectional view taken on the 
line 3-3 in Figure 2; 

Figure 4 is a side elevation of a rear leg, in 
accordance with a first embodiment of the in- 
vention, of the middle seating unit of the three 
50 rows illustrated in Figure 1, in the position 
shown in solid lines; 

Figure 5 is a schematic plan view of the middle 
seat of the seating unit shown in Figure 1, drawn 
as if the seat portion and its cushion were trans- 
55 parent; 

Figure 6 is an elevational view, similar to Figure 
4 but with the middle seating unit in the position 
illustrated in dotted lines in Figure 1 ; 
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Figure 7 is a side elevation of front and rear 
legs, in accordance with a second embodiment 
of the invention, of another seating unit similar to 
the middle seating unit of the three rows illus- 
trated in Figure 1 , in the position shown in solid 
lines; and 

Figure 8 is an elevational view, similar to Figure 
7 but with the middle seating unit in the position 
illustrated in dotted lines in Figure 1. 
Figure 1 shows a portion of an aircraft pas- 
senger cabin having a floor 10, a ceiling 12 and 
throo two-seat seating units 14, 16 and 18. The 
seating unit 16 has two side frames, each compris- 
ing a front leg 20, and a rear leg 22, the two 
frames being interconnected by a transverse mem- 
ber 24. Each of the side frames is aligned with a 
respective seat rail mounted in the floor 10. The 
construction of each seat rail and the manner of 
attachment of the seat units thereto is well known 
and is described, for example, in US-A-4856738. 

Referring to Figures 2 and 3. each seat rail 30 
includes a longitudinal extending guideway slot 32. 
Throughout the length of the rail 30, equally 
spaced holes 34 extend vertically between the 
guideway slot and the seat rail upper surface 36, 
and longitudinal slots 38 interconnect the vertical 
holes 34. The slot 38 and the guideway slot 32 are 
configured to conform substantially to the shoulder 
portion 40 of an attachment stud 42 which pro- 
trudes from each back leg 22 of the seating unit 
16, and the holes 34 are of clearance diameter to 
accommodate the stud shoulder 40. A similar stud 
(not shown) projects from each front leg. The seat 
rail further includes side flanges 44 for seating floor 
panels 46 and a vertical flange 48 for attachment to 
a structural member 50 of the aircraft. 

The holes 34 are equally spaced at one inch 
pitch and the studs on each seat unit are appro- 
priately spaced to ensure conformity with the rail. 
To install and positively engage the seat on the rail, 
it is positioned at its desired fore and aft location 
such that the studs 42 locate in the corresponding 
holes 34, stud face 52 seating on the lower surface 
54 of the guideway slot 32. Once positioned, the 
seat is moved forwards or rearwards as required 
until the shoulder surface 56 engages under the lip 
58, that is at an intermediate position between two 
adjacent holes 34, resulting in positive engagement 
of the seat as indicated in Figure 11. As already 
stated, this method of connecting seats to floor 
rails is well known and does not form part of the 
present invention. 

Figure 4 shows the stud 42 on the bottom of 
the leg 20 in engagement with the rail 30. Imme- 
diately in front of the stud 42 is a plunger 60 which 
is vertically movable relative to the leg 22 between 
an engaged positions (illustrated) and a release 
position. In the engaged position, it engages in the 



hole 34 immediately in front of the stud 42 so as to 
block movement of the stud 42 along the rail 30. In 
the release position, the plunger 60 is lifted clear of 
the rail 30, thereby freeing the stud 42 to slide. In 

5 order to effect this vertical movement, the plunger 
60 is coupled by a bell crank lever 62 to a slider 64 
which is mounted on a frame member 66 of the 
seating unit 16, the frame member 66 extending 
between the bottom of the rear leg 22 and the 

10 bottom of the corresponding front leg 20. A screw 
68 projects through a slot 70 in the slider 64 and 
engages in the frame member 66 so as to permit 
this sliding movement. The bell crank 62 is moun- 
ted on a pivot pin 72 at the rear end of the member 

15 66. 

In front of the stud 40, a second stud 80 also 
engages in the rail. The stud 80 is connected to a 
bracket 82 which has a plunger 84, similar to the 
plunger 60 in that it is vertically movable relative to 

20 the bracket 82. However, the plunger 84 is spring- 
biassed into its engaged position, as illustrated in 
Figure 4 and can be displaced upwardly by means 
(not shown) to permit complete removal of the 
seating unit 16 from the aircraft. In normal use, 

25 once installed, the plunger 84 is permanently left in 
its engaged position. 

A lever 86 has one end pivotally coupled to the 
bracket 84. At its other end, the lever 86 carries a 
cam follower stud 88 which engages in a slot 90 in 

30 a vertical member 92 extending between the base 
member 66 and the leg 20. In its upper edge, the 
slider 64 has an open ended slot 96 which receives 
the cam follower stud 88 and the upper end of 
which is inclined rearwardly. The lever 86 has a 

35 socket 98 which detachably receives a handle 100. 
As can be seen from Figure 5, the handle 100 
extends across the seat so as to engage with a 
similar lever 102 associated with the leg 22 on the 
other side, and has a central hand grip 104. 

40 When it is desired to move the seat 16 from 

the position shown in solid lines in Figure 1 to the 
position shown in dotted lines, the handle 100 is 
moved in a clockwise direction about the pivot 
point of the lever 86 on the bracket 82, raising the 

45 cam follower stud 88. As the stud 88 disengages 
from the slot 96 in the slider 64, it displaces the 
latter to the left, as viewed in Figure 4, so that the 
bell crank lever 62 raises the plunger 60 out of 
engagement with the rail 30. Continued angular 

so movement of the handle 100 causes the follower 
88 to push the vertical member 92, and with it, the 
whole seat unit 16, rearwardly until it is at a posi- 
tion midway between the two positions illustrated in 
Figure 1, when the handle 100 is vertical and the 

55 stud 88 near the top of the slot 90. Further angular 
movement of the handle 100 towards the position 
shown in Figure 6 moves the stud 88 back down 
the slot 90 until finally it engages with the inclined 
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96 in the slider 64 to push the plunger 60 back into 
engagement with the rail 58 to secure the seat in 
its new position, as illustrated in dotted lines in 
Figure 1. In this position, the backrest of the seat 
16 can be inclined almost to the horizontal, so that 
it lies on the seat cushion of the seat 18, and there 
is much more leg room between the seat 16 and 
the seat 14. Consequently, although the seat 18 
cannot be occupied, the occupant of the seat 16 
can be charged a higher fare in view of the more 
comfortable sleeping position provided by the in- 
vention. 

When it is desired to return the aircraft to its 
full-capacity daytime condition, the lever 100 is 
pivoted back to the position illustrated in Figure 4. 

As already described, the lever 100 is de- 
tachable. Preferably, it is removed when the aircraft 
is in use so as to leave unobstructed baggage 
storage space under the seats. 

If desired, the bell crank lever 62 may be 
replaced by a cam system. 

Figures 7 and 8 illustrate another embodiment 
of the invention comprising a seating unit having 
two side frames, each comprising a front leg 110, a 
rear leg 112 and a diagonal brace 114 interconnec- 
ting the top of the rear leg 112 and the bottom of 
the front leg 110. The two side frames are intercon- 
nected by a first transverse member 116 at the top 
of the front legs 110 and a rear transverse 118 at 
the top of the rear legs 112. As with the first 
embodiment of the invention, each of the side 
frames is aligned with a respective seat rail moun- 
ted in the aircraft floor, as illustrated in Figures 1 to 
3. 

On each side frame, the bottom of the rear leg 
112 carries two studs 118 and 120 which are 
similar to the stud 42 of Figure 1 and which are 
spaced apart from one another by a distance equal 
to the spacing between the holes 34 in the seat 
rails 30 (see Figure 3). A T-shaped skid pad 122 is 
secured to the stems of the studs 118 and 120 so 
that its stem projects into the slot 32 in the seat rail 
30 and its cross-bar rests on the rail upper surface 
36. The bottom of the front leg 110 carries a similar 
stud 124. A similar T-shaped skid pad 126 is 
slidably mounted on the shank of the stud 124 and 
biassed downwardly by Bellville washers 128. 

The bottoms of the front leg 110 and rear leg 
112 are interconnected by a frame member 130, 
similar to the frame member 66 of Figures 4 to 6. 
A slider 132, similar to the slider 64, is mounted in 
slide guides 1 34 and 1 36 which are secured to the 
frame member 130. The slide guide 136 in the 
aisle-side frame carries a plunger 138 which is 
spring biassed into a hole in the slider 132 so as to 
lock the latter in position, as will be explained 
hereinafter. 

The rear end of the slider 32 is pivotally coup- 



led to one arm of a bell-crank lever 140, which is 
journalled on a pivot pin 142 mounted on the frame 
m mber 130 and which has its other arm pivotally 
coupled to a plunger 144 which is dimensioned to 

5 engage in one of the holes 34 of the rail 30 in a 
similar manner to the plunger 60 of Figures 4 to 6. 

Between the front stud 124 and rear studs 118 
and 120, a further pair of studs 150 and 152 also 
engage with the rail 30. The studs 150 and 152 are 

/o mounted on a bracket 154 which also carries a 
plunger 156 which is vertically movable relative to 
the bracket 154 into and out of engagement with 
the rail to permit complete removal of the seating 
unit from the aircraft. However, in normal use, the 

75 plunger 156 is permanently secured in its engaged 
position by a clamping screw 157. The arrange- 
ment is thus similar to that of the plunger 84 of 
Figures 4 to 6. 

On each side frame, a lever 158, similar to the 

20 lever 86 of Figures 4 to 6, has one end pivotally 
coupled to the bracket 154. At its other end, the 
lever 158 carries a cam follower stud 160 which 
engages in a slot 162 in a vertical member 164 
extending between the frame member 130 and the 

25 diagonal brace 114. The front end of the slider 132 
has an open-ended slot 166 in its upper edge 
(similar to the slot 96 of Figures 4 to 6) which 
receives the cam follower stud 88. 

Angular movement of the levers 158 between 

30 the position shown in Figure 7 and the position 
shown in Figure 8 moves the seat unit between a 
forward position, corresponding to the position of 
the seat 16 shown in solid lines in Figure 1, to a 
rearward position similar to the position of the seat 

35 unit 1 6 shown in dotted lines in Figure 1 . However, 
the means for effecting angular movement of the 
levers 158 differs from that illustrated in Figures 4 
to 6. 

The two levers 158 are interconnected at their 
40 lower ends by a torque rod 170 which extends 
across the bottom of the seat under the aircraft 
floor carpet. The torque rod 170 is secured fast 
with the levers 1 58 and is journalled in the brackets 
156. At its end facing the aircraft aisle, the torque 
45 rod 170 has flat surfaces 172 which can be en- 
gaged by a detachable tool to effect the necessary 
angular movement. However, before the slider 132 
on the aisle-side frame can move, it is necessary 
to raise the spring loaded plunger 138 so as to 
so disengage its bottom end from the recess in the 
slider 132. 

The embodiment illustrated in Figures 7 and 8 
has the advantage that movement of the seat unit 
between its two positions can be effected from the 
55 aircraft aisle. 

Claims 
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1. An adjustable seating system, for use in a 
passenger vehicle, comprising a floor-mounted 
seat rail (30) adapted to extend longitudinally 
through at least a portion of a passenger carry- 
ing compartment and at least three seating 5 
units (14, 16, 18) mounted on said seat rail 
(30); the seat rail (30) including a series of 
equally spaced interconnected openings (34) 
along its length for fixedly engaging and retain- 
ing the seating units (14, 16, 18) at any se- 10 
lected lengthwise location; characterised in that 
at least ono of tho seating units (14, 16, 18) 
includes seat adjustment means comprising a 
plunger (60, 144) for engaging in said rail (30) 
mounted on a leg (22, 112) of said seating unit is 
for vertical movement between a rail-engaging 
position in which it engages with the rail (30) to 
restrain fore and aft movement and a release 
position in which it permits fore and aft move- 
ment of the seating unit (16), a foot (84, 156) 20 
for engaging in said rail (30) so as to resist 
both fore and aft movement and vertical move- 
ment, a lever (86, 158) pivotally mounted on 
the foot (84. 156) and having a cam follower 
(88, 160) engaging in vertically extending 25 
guide means (90. 162) secured to the seating 
unit (16), and coupling means (64, 132) re- 
sponsive to displacement of the cam follower 
(88, 160) from the bottom of the guide means 
(90, 162) to move the plunger (60, 144) to its 30 
release position and adapted to return the 
plunger (60, 144) to its engaged position when 
the cam follower (88, 160) returns to the bot- 
tom of the guide means (90, 162). 

35 

2. An adjustable seating system according to 
claim 1, wherein the cam follower (88, 160) is 
positionable at the bottom of the guide means 
(90, 162) either when the seating unit (16) is in 

a first position in which the lever (86, 158) 40 
projects forwardly from the foot (84, 156) or 
when the seating unit (16) is in a second 
position in which the lever (86, 158) projects 
rearwardly from the foot (84, 1 56), the distance 
between these two positions being a multiple 45 
of the spacing between the openings (34) in 
the rail (30) so that the plunger (60, 144) can 
move into its engaged position when the seat- 
ing unit (16) is in either of these two positions. 

50 

3. An adjustable seating system according to 
claim 2, wherein the lever (86, 158) is provided 
with manually operable means (100, 172) for 
causing pivotal movement relative to the 
plunger (60, 144). 55 

4. An adjustable seating system according to 
claim 3, wherein the manually operable means 



comprises a detachable lever (100). 

5. An adjustable seating system according to any 
preceding claim, wherein the coupling means 
responsive to displacement of the cam follower 
(88, 160) comprises a horizontally moveable 
slider (64, 132) having a cam formation (96, 
166) at one end and means (62, 140) con- 
nected to the plunger (60, 144) at its other 
end. 

6. An adjustable seating system according to 
claim 5, wherein said means connected to the 
plunger (60, 144) comprises a bell-crank lever 
(62, 140). 

7. An adjustable seating system according to 
claim 5, wherein said cam formation comprises 
an open-ended slot (96, 1 66), the cam follower 
(88, 160) being adapted to cause displacement 
of said slider (64, 132) during initial upward 
movement of the cam follower (88, 160) from 
the bottom of the guide means (90, 162) and 
to disengage from said open-ended slot (96. 
166) during subsequent upward movement in 
which engagement of the cam follower (88. 
160) with the guide means (90, 162) causes 
movement of the seating unit (16) along the 
track (30). 
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© Adjustable passenger seating arrangement. 



© In an adjustable seating system, allowing vari- 
ation inthe spacing between adjacent rows of pas- 
senger seats, e.g. in an aircraft, for use in a pas- 
senger vehicle, each row (14, 16, 18) is mounted on 
a longitudinal seat rail (30) secured to the floor. The 
seat rail (30) has a series of equally spaced open- 
ings (34) along its length for retaining the seating 
units (14, 16, 18) at any selected lengthwise location. 
Alternate rows (16) have seat adjustment means 
comprising a plunger (60, 144) for engaging in said 
rail (30) mounted for vertical movement between a 
rail-engaging position in which it engages with the 
rail (30) to restrain fore and aft movement and a 
release position in which it permits fore and aft 



movement of the seating unit (16), a foot (84, 156) 
for engaging in said rail (30) so as to resist both fore 
and aft movement and vertical movement, a lever 
(86, 158) pivotally mounted on the foot (84, 156) and 
having a cam follower (88, 160) engaging in verti- 
cally extending guide means (90, 162) secured to 
the seating unit (16), and coupling means (64, 132) 
responsive to displacement of the cam follower (88, 
160) from the bottom of the guide means (90, 162) 
to move the plunger (60, 144) to its release position 
and adapted to return the plunger (60, 144) to its 
engaged position when the cam follower (88, 160) 
returns to the bottom of the guide means (90, 162). 
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